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Partial translation of P2001-113140 

[Title of the Invention] Spiral Wound Membrane Element and 
Method of Running the Same 

5 

[Abstract ] 

[Subject] To provide a spiral wound membrane element capable 
of performing stable filtration running while keeping a high 
permeate flux over a long period and a method of running the 

10 same. / 

[Solving Means] A spiral wound membrane element 1 is prepared 
with a separation membrane having high back pressure strength. 
In back wash reverse filtration, wash water 21 is introduced 
from an end of a water collection pipe 5 through a permeate 

15 outlet 14 for performing back wash reverse filtration with a 
back pressure of 0.05 to 0.3 MPa. At the same time, raw water 
31 is introduced into a first liquid chamber 18 of a pressure 
vessel 10 from a raw water inlet 13. The raw water 31 axially 
flows through the spiral wound membrane element 1 toward a 

20 second end, so that contaminants separated from the separation 
membrane are carried from a first end of the spiral wound 
membrane element 1 to the second end by the raw water 31, 
discharged into a second liquid chamber 19 along with the wash 
water 21 and delivered from the pressure vessel 10 through a 

25 concentrated water outlet 15. 
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(57) [S»] 

*2 1 *j8iB'*ttlP 1 4*3LT*zK«5(&flMB*>SW 
AU 0. 05-0. 3 MP a(0«JETa»«tifti*SfT 
5. HEMC. S*3 1 *H7jcXP 1 3 7&^&JE**S 1 0 
(Dm 1 <Z>»*1 8 KzgAT£. ®7jc 3 1 tt, X/W v)V 

^^7K2 i tt fetes 2 <dwm i 9^£ii$n, a 

5. 




1 

TWO, 0. 05MPai!)W<0. 3 M P a EAT© 

iHl^nTTi-SX/W 7Jl/SHU/> h© jilted 
UT. tt^Btt. fflfEW?L*a?'ff©i!>&< £ fc— #©im 

00. 05MPaJ;0 ; biS<0. 3MPaPiT»SffT 

[0 0 0 1] 
[0 0 0 2] 

&a*»*oigiK*«ttmffjffl*t»<#»6nTir^. 



(2) <*BB 2001-1 13140 
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[0 0 0 3] £<0«fc5fe«#«KffifflSnaMXU*> 
[0 0 0 4] *CC, *^*SlflixU^> MrfliAT. 
[0 0 0 5] 

cti&»*KI«»«*ff5 4:, cn^ISM, 3D 
[0 0 0 6] MM^cD«»ttKto*S«€rBS±-r*fc«)^ 

[0 0 0 7] >WW 7JHlXl/^ > h'st&fflSKiStei^ 
jSfflte, OT*«W4i¥6 - 9 8 2 7 6^tt«t::ffi3g£n 
T^S. L^L, «OX/H ^Jl/SJKxUpt > I-co» 

a>fc«K ± SB X/W ^ JUSIRx > 

hi:0. 1~0. 5 kg/ cm 2 (0. 01 — 0. 05 

mp a) t^vm^fc^mmfcfr&n? ctfiw^L 

[0 0 0 8] Lt^U #3fciE#<D^SUc«fc£<h, 
^Jimmx- U * > h \Z&UT Z. <D <fc •o &*J£T&iJK«ci*- 

[0 0 0 9] — #§Sl§H#tt, 4$M? 1 0 - 2 2 5 6 
40 2 6^4i«K«ffi»#**2 k g f /cm 2 £t±<Z)»«t«l 

[0 0 10] ca)ct"5}a:»lE3!lK<Z)Sll^««*fflt^ 



3 

[0 0 11] ftflBWJCfefcoTS^a 
[0 0 12] #«i«<Bte<0B«tt, fiMBMfcJb&oTia; 

[0 0 13] 

> MC&l^T, 0. 0 5MP act 0 fei^< 0. 3MP 

[0 0 14] *58fli:ffi5x;w 7J«xi/^> 

[0015] CCDS^, 0. 0 5MPaJ:0 ! £)ii5< 0. 
3 MP aKT9Wm^»(B««:aSifiE«5»TS^i:*«Te 

sot, mmm\zi&^&<nfc&m*ffi t ?z.£rfT$z><> 

[0 0 16] »BMtt*7Ltt>'- h*t(0--p5K:«iitt« 
#^a&$nt&5. ^ni:«t!3, O. OSMPaiO 
t>i^<0. 3 MP a«T^«EE-TX/t-f 

[0 0 17] #tc, aatt«lflc*«#?Ltt2/- HWO-B 
[0 0 1 8] »«j»O#ffi3*ie«0. 2MPaJU 

[0 0 19] 4#tC, *?Ltt>— h»f*^S181il^6&5 

[0 0 2 0] 3 6IC, ^TLttv"- htm, J»^0. 0 
8mm^±0. ISmmHTWoWtO. 5g/c 
m s JK±0. 8g/cm 3 JUT^MWij^ *>U C 



(3) WBB 2001-113140 

[ 0 0 2 1 ] cniCctO, 0. 2MP aEA±<0»EE3a« 
Sf# fete, htUT©8K*«Rl/^ 
S^^^c^ti^^cfc^igft^^^fWS^KitTS 

[0 0 2 2] *58|flJC«S^/t-f ^JI/^^XU^> b<D 

gntftSX/H 7JWxl/^ > h taffies ffi 13*3 o 
T, W?L*£«<0'>&< tb— ;&(BllBn4S*> 

6«5'»iRS:3»A ITX/H 7JW1I/ ^ > h < 

MP aiD < 0 . 3MP aeiTcoWHT^BIKSrifi 

[0023] *»«i:«ssx;h 7;i/ifixi/^> ho 
tftfrzn, ttMmnmmizmmisfrmmmwttMmfr 

20 [0 0 2 4] 0. 0 5MP a^O feiS< 0. 

3 MP aKTa5«ff-r»«iK«:aS«Ki5t»"r«> ^i:^ 

[0025] «taB#fc^yx<^juffliKxu> > S<7)— ^ 

[0026] ccoa-gr, m#m\z. ftmmfrbmmi'fz 
»K u it mmm \z ^m? & z. t. s 

[0 0 2 7] CCOct^tC, «t»ffiS^»iSB#^|Wl^ffi]{clR 

40 fr\z^mzm#rf%z-L^m£uz><> 

[0028] mmmiz^/t^ ^jvmm^\y^ > h<z>— *s 

[0029] $i®mz, #mmfrp>mmisfz 

ifamz&K)^^^ ^)vmwk^\/*> hoft&JHBB^e— «f 
> h<a— Mffi^&SEtHsns. ^-ntCcfco, 
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[0 0 3 0] ^co'ckii;, «c#«fte«iaWtaS*iftfcIH 
tO 0 3 1] JtaHSMCX/W 7«ll//> h^-SS 
[0 0 3 2] ZL<DM&,'ft»mz#Mf&frbitmis1tPs 

rt^tr?s#*r^ft^t<ht)^^>'W^;i'S^xi/^> 

[0 0 3 3] ZKDcfcifc, «B»«K:»a^i:ra*lRlfc:lB 
[0 0 3 4] atiftPSKX/W 7«XU/>hO-a 

«*lftt»*ffiK:x/W5-;HHIBxu>> h<0teSMB*> 
6 ^ « SB ^ IS »t * 8f£ L/ T t> «t l ^ 

[0 0 3 5] CCD«^, «fe»WF»c»«IIK^6«miLfc« 

ffiSnsiKScfc-fcOX/W 7iWxi/^> hOftfiffifflS 
Mffi^ffbffiSft, X/W7JHixl/^>h<D 

[0 0 3 6] Z<D&?\Z, tt»«KM«P9<fcifi#fflKI8C 

ffiSrSKfiltJCctOWt^/W ^SIBIxU* > ho- 

>h^6^Btr^*bT#tfj-r^>^<h^T^^. 
[0 0 3 7] 

[0038] ea i w^/h 7;i/iixi/^> h i 
n 2 sa*a^*j*T 3 az ft«*-r * ^ti:±o 

(»««) 4S»J«U ^Of*f?[«^4cOMPgC^m7K 
» 5 IdW Of* 

+T6 5 <D^HEK;*/W 7;>«tC#lHlT 

[0 0 3 9] ^OX/W 7;HRXL/-y > h 1 i:*5t^T 
0, 0. 0 5-0. 3MP a<DftJ£-cmWi$t&%ft 5 d 
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[0 0 4 0] atiBBSfctt, 07K7tSX/1-<^;i/S^XU 

h i o— #<o«ffiffl3^s#»&3nso coiS7K7 
^tttc^tn, 7j«xi/^ > h i ois^ss 

«a>Sifttt*9 £LTSEffl$*l3. EC* 7 MB**'* ~ 

KJcoTIBtK 7 ffl##«Bi2 SiB7jc8# 
jgii7kX^-it 3 teiBoT**^ 5 <Dfo%t\zffin&&* 

io **ss swtustt*. 

[0 0 4 1] H2tt*«K<D»l<Z)|l«S0iJtr«J;S^/W 
7Jl/SiXl/^ > h <05I<6*J5feS:*t*ltlrSH"C» 0, 
(a) tt»«l$<8»E;j?ffi*7SU (b) tti»SK«fe»Rf 

[0 0 4 2] 0 2H^"TJ:^tC, (WEE*») 
1 Ott, ffiMtr-X 1 1 feck^l^coSffi 1 2a, 12 
bt;:<£0«f&£ti3o -*wfflfii 2 ai:ttS*AP 1 
3*<«JBRSn, te;*f(0«MS 1 2 bKltt»tt#ttm 1 5rt* 

^^zfmts^munfimvt^tiftDr^ fx> h u»«a>j£ 

[0 0 4 3] ^fflffitT)— ffla8jfi«^/^'y^r> 1 7^0 
Wen/cX/H 7JWll/^ > h 1 * 1 

lrtKSSSL, fgfjg^r— ^ i i oDM^or^PiS^^-n-i? 

nfflUS 12a, 12b Tilth "f 5 O-^OHH 

PiBttSBS 1 2 b038jft*HiP 1 4^«-&$n, ffi^o 
HDi8fcfr4X>H=*-^y^l 6*«S*$n5, EE**S 
30 1 OOrtSKffiffltoi, /1>y*> 1 7 tCcfc Dfg 1 (Ojft^ 1 8 
£S§2©?ft£l 9itC»^$n^) 0 ^Oi^CLT, BE 
1 0 fo\Z7srt<i 7«XU^> h 1 ^JRtt^n 

[0 0 4 4] jItiaBStrtt, ^2 (a) (C^Tci: 5 tC, S 
7K 7 £Jg7KA P13* Sff;*;SSS 10OS1 <D*&^ 1 8 
l:»At«. K*7ttX^>f 9;H!l«xU^>h 1 O— 
s»8B^6«*&$ns. x/H7;Mxi/^>hi^)ffi 
s»^2(?)ii i 9£»tt*9a*wttisn, ©*ri7K 

fctJP 1 5 SriibTJI*«88 1 0 (Dftffi^m 0 tti * 

40 ^tz, *7jcflf 5(OBHPffl^&Sia*8^sftasn, 
7Kttjp i 4 £iibTjE*is§s i o o^a$-\^offi^n 
5. 

[0045] coi§g-e, JM7K 7 ^\z^^ti^>mm^} 

[0 0 4 6] J»8ftiSfei*B3M;:te, B 2 (b) IZfjkT&z) 
IZ, jft^7j<2 1 ^^j^7jctliP 1 4&fflbT*7j<S5<Z>fflS 
«*6»A-r«. ^c*7jc2 ltUTH ^J^«^o§7K* 

50 i^SK^^ta^n, ataustas^iftt^HtKsaia-rso 
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w««*>5tBi<ott*i 8&&ism2<Dm > &i 9\z»m 
sn, «*ap i 3&£tfiiffi7Kttin i 5 ^riibT^n 

[0 0 4 7] JS-7JCAP 1 3^6ffi0ffl*nfci!fe»7K2 1 

7K^«$&ISfiS^bT%J;^o 
[0 0 4 8] »tt*ttia 1 5^6Bl0ttlSnfc«c»7K2 

tft#7k 2 1 «B*SN*i:LT*^SfUiU, -SU^M 

[0 0 4 91 ^O*^ »l»i:0. 05-0. 3MP 
AP 1 3ffl(OJE*:l3J;tf»lli*ttJP 1 5ffliJ<£>EE*f£l£5£ 

[0 0 5 0] ft4o, i£8ftift#B#t^ */1 

i'7«xl//>h 1 0)M*«^e»«5#*2 l^SPtB 

sn, -€-n-pnig*AP 1 3*3<fct/»tt7jcttip 1 
^88^KomanTv^s*^-ffi»*2 1*^/^7^ ^ 
Ixi/^>M 1 e>m& 1 8 

n, M7KAP 1 3 fr*>9%9t\zWLQ KiSiB* 
fcfcJP 1 4«<Dffi*43J:rjCia*Aa 1 3§iJc/)JE^^gS:^L 
Tfc<J;^. £<7)®^ fetlSTkttJP 1 5teffli;Stt£. * 
S^tt, «c^7]c2 l^U/H7J^ixl/^>h 1(^)1 

en«twBioai*nsck'5taiia7ktHP 1 4m<Dmti& 

«ttf»tl&7jciaP 1 5fflOOiE**K3£LTt>J:l^ £CD*§ 

^ /MtKap 1 3nii:^. 
[0051] b 3 \t^m<^m2<D^mm\z^^7,n^ 40 

[oo5 2]M»tn mz izmr&oAz. m& 

7jc2 1 *j8fflzKliJP 1 4*aiUT*7Ke5 0jH«fB^6* 

Are. **«5o^Hffi^e»«i«owffl'vwiH$n 

[0 0 5 3] COif^r, #«f|«K:0. 0 5-0. 3MP 
a OlfEE^JPfcS £5 tcM®7jctbP 1 4fflijOEE*K I^7j< 50 
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AP 1 3ffliJcOJE^^ct^ffi7Kt±lP 1 5flH<OEE*£:M!5e 

-r^o fniao, ign?fMtCi»sa^ifc»7X2 l&irr 

[0 0 5 4] Wl^\Z. UK* 3 1 SrEC7j<AP 1 3^6BE* 
1 0 <£>|g 1 <7)fK£ 1 8 \zmA-? HuK 3 1 teA/N° 

^f7;«xi//>h io-»^«$n, xaw 

K7K3 i i:j;Dx;H7;i/Sl«xi/^>h l <z>— «S«/>> 
SffifflffiMfbiKSft. «fei*7K2 l iKh&ic^W ^ 

iixi//> h ioffi««B*^6iB2<DKai 9KH»wa 
*u »te*wp i 5*auTffi*e»i o^nw^o 

[0055] *tii7kttsp i 5^6®otasnfc«fej*7K2 

[0 0 5 6] ffiffi«fe»^lwi»aP?F^im7Ko 
iHixl// > h 1 rtT?»«IMI^6iWHIUfc«SB!»K«: 

gd4£T££££ £ i:«i:<ScSL')ti*iiaiH£€:ff -5 £ 
[0 0 5 7] H4tt*aWO*3 05l«BWt<tSX7K 

4Htti»««i!fe»NF05ie*}£*S"ro «ian#oae^i* 

»H2 (a) KSbfc»E#ffi<fcH«T»a. 
[0 0 5 8] 2J8KJ5t.»B9Jctt, HI 4 tr^Tcfc "5 

7k 2 1 ^ajBTKtB p i 4 £ii lt^tms 5 <z>ssato> %m 

[0 0 5 9] Z.<Dm&. ttMmiZO. 05-0. 3MP 
aco*EE^JP^S*fc5^»3a7KmP 1 4 AH (DIE*, IR7JC 
AP 1 3ffl<Offi**3J;r/aitt*H3P 1 5fliJODEE*€riS3t 

[0 0 6 0] RIRptr, 1S7JC4 1 _Sr»tg*ttlP 1 5^<b/E 
1 0CO^2c^^^ 1 9 \zmX-?Z>» J0S7X4 1 

fsiicsftn^o -tntcto., »niiK^'&#]KUfc«»!«i« 

*«R7K4 1 iCct 0 7JWXM > h 1 ofdi^S^ 

^6— SBBS^ff USftsn, ft»*2 1ttt)l:7/H7 
;U^BIxi/pC>h i<7>-jb«b^6JBi<d«*i 8tc^[±j 
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[0 0 6 1] MtKAQ 1 3A^H?)l±ISnfciSt»*2 1 

[0 0 6 2] CKDcfc^K:, iJ!8Sii*»flStl»aRf©B*(0 
#W&#ffl<hi£#fiJdS^J<4 1 SSE-r^tJCcfcOX/^-f ^ 

j«xi/^> hi^n (omm i 8 tcia^fflijtcitfSL 

[0 0 6 3] fe*5, m3<DmfcJjfe&&Zfm4<DM&Jj 
UA > h 1 <7)^ft:tr»ffiUfcf§ft*KS*9-fr|»5&UT 
[0 0 6 4] B 5 \**f&W<Dm4<D&nmiZ&Z>7s/*<1 

[ 0 0 6 5] mmm;&&f\zte, ms (a) K^-ris 

tc> *^7K2 l £>Sil7Kl±JP l 4£3iUTlfi7k^5<Dffl 
»iii$nfcft#* 2 i te, ^si^^M^t-^o -cogs 

[ 0 0 6 6] £<D*§^, ftmmiZO. 0 5 — 0. 3MP 
a<©«ffi^*P*3Scfc3{CjSii7KttlP 1 4fi!l<OJEE*, H7K 
AD 1 3fl«<DEE**5±l*»»*ttm 1 5$i]CDJGE*;£:I£5£ 

ft* ISTkAP 1 3*3«fcr;»»*UP 1 5 SiiUTJE** 

§g i oonas^ffiousn*. 

[0 0 6 7] ig$g7jcttiP l 5^e>®r)ffl$nfcift»7jc2 
Its, ^»**SN7lc<i:LT*^^tU.3ns. fcU<«, 
^^7j<2 1 Q-ffl£»*£L,T*n^»"UU -SK^m 
7k£ UTS*Jffl*rs/ta6^. #J*tflH7K*>:?<0«fc5tt 

[0 0 6 8] MmVt»& M5 (b) izmTtkolZ, 
KzK 5 1 £Jg7KAP 1 3^e»£E*$» 10(DS1 COJRS 
18tC^AT^) 0 IS7K5 lttX/H5JHill/^>h 
1 A/W 7^SilKxU^> h 1 

0, »«»^6H«IUfcffiife*K*«lS7k5 1 K«fcr>;*A* 



(6). «rBB 2 0 0 1 - 1 1 3 1 4 0 
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2 <0»S 1 9 kU*tHS*U «^7ktbSP 1 5 £iILTJ£^ 
[0 0 6 9] «*8*ttiP 1 5 3&>SBl9fcU£ftfclH7jc 5 1 
7K5 1 <o-fflSS^7Ki:LT*^SftBb, -gB^H7K^ 

[0 0 7 0] Z.<D&?\Z* jS5«Si5fc}*aJcaaB§<75Ig7KO 
«»&*|6]<i:|Hl*f6]trlB7K5 1 ^ffi-TCiitr^DAyW^ 

M^i^^i:itBt^ct^T^§ 0 -tftfcj:?)* » 
[0 0 7 1 ] »9fEtftiW5KftiMc2 1 

^ )imm^is*>h i sBffl^&s i ©«s i 8{*wtB 

U M7KAP 1 3 £aUTJE;*jS« 1 0 <7>^ffi^Bl0ttl 
LTt>£<, *S'^tt, aS«E«fe»«ffc«c»7K2 1 £AA 

*f ^;us!«txu;*> h©— «s«*5«ttfffiaB«K^e)» 1 <o 
sks i 8 43«tt;a2<7)«E^ i 9 t^ttjb, ^-n^nm7K 

AP 1 3 43<fctf«JS&;*ttlP 1 5 SrilLTffi*®* 1 0 <D 

[0 0 7 2] B 6 te*5fcW<E>» 5 OSIJfiW^i^ A/^-f 

(a) teffiffiffi#fl#<B*te#ffi£7*U (b) «as«E«c 
^ #«C0«te^ffi«:^To «3fiB?oate^i*ttH 2 (a) 

[ 0 0 7 3] aSSSiSfe^BSttt, B6 (a) IZt^T^O 
\Z, jft»7K2 1 &2lia*liJP 1 4*abT*7K«5<7)Sa 

[0 0 7 4] »^8^tC0. 0 5-0. 3MP 

a<7)«JE**»Pt).5«fc'5tC3aaia*tt5P 1 4(B0O)£*, J^7K 
^ AP 1 3{|ijcoa^^J;r/ffi^7XmP 1 5fJJ^£E^^aS5£ 

-r^o ■^nt'cto, SB?na^i^sa<7)«c»*2 1 &«t-r 

tCj^^T^-ch^pJ^i^^o ^t^7X2 USA7W^JU 

i 8*5cttf^2 co^^ i 9 tc^m^n, tn^ns/KA 

P 1 3££^iiffi7j<tBP 1 5 ^ilbTJEA§§§ 1 0<Dft 
[0 0 7 5] m7KAP 1 3^6®0ttS$tlfciJt*7jc2 1 
5^ ^7X2 1 0-85Sr»*<tUT*^^UtlL, -gI5^J^7j< 
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[0 0 7 6] ajB*ttlP 1 5**e>K0Hjaftfctfei£*2 

[0 0 7 7] j»«tift#«K:, B6 (b) tC^-fcfc^tC, 
®7j< 6 1 □ 1 5 SEE 1 0 com 2 

n, x/w 7«xi/^ > h i <7>rt«sna#-r«>8fc» 

2 cOffi^ 1 9 CBMtiSn, lg#AP 1 3 £iIbTj£;7}^ 

[0 0 7 8] i 3^e»rooua$nfciS7K6 1 

[0 0 7 9] £CDJ;-5fc, i»8S«c»a^jltja»S©ja*co 
«»*|6ltia*|filtcliR7lc6 1 9X/ W 5 

JHHI/^ > h l l ojR^ l 8 i:fi^fli:*«L 

K t> fz o T S ifi flit 3fc CO {£ T £ ± b S d <h & < 3c 36 b Ac tt 
[0 0 8 0] ft£>, i»SfEjSfei*B$(3iSfe»* 2 1 £X/M 7 

u kktkap i 3 *»LTffi**»i o<&*«^wom 

7JHIxU^> h 1 (OfdiSSB^ ^2(DM 1 

fflb, »»*fflP 1 5*5ibTJE**»l 0<Z)^«fB^ffi 

9!i!bTfc<fc^ 0 

[0 0 8 1] H 5 (a) SfcttH6 (a) ©ifiSEi$fe»f£ 

as (b) cDm^m^^zsme (b) ©ate^ffi 

[0 0 8 2] HI 7 13 Bl 1 OX/W 7iWxl// > MC 
[0 0 8 3] mm\±mi^ 2b\t, 1 ffi!ig<0# u AJU* > 



7) #BB 2001-113 140 

[0 0 8 4] *?Ltt«3i->- h2aH # U XXtJW 

[0 0 8 5] ^?L'I4«3£'>- h 2 a «kt«8ia«:l8£# 2 

• tt«5S^-H 2 a<7>?L<^l*l8R{-^5a^nfclS:««SRTtS 

[0 0 8 6] *?Ltt«3ftv'- h 2 a tHflffe Sn?t»«l 
R2 <7>«EE3SKtt, 0. 2MPa^@^., 0. 4 — 0. 
BMP aSKfclRl-bbfc. fc*3, «E3fc«0>«£:*i*K: 

[0 0 8 7] ^?Ltt*B3Sh>- h 2 a £ LTW^^ffl^ 
T«JE9SJ$S:0. 2 MP a ^«Mi<0 
&frjfi0. 0 8 — 0. Ummt^O, ^OSEffi^O. 
i0 5-0. 8g/cm 3 TS^It^^L^o 

0. 0 8mm<tOi^l&^/c^WO. 5 g / c m 

tl-f, »»K2O«EE3S* i £0. 2MPaJW±m^-r^> 
£ £jO*HIHIT*£>o — ^> /?^*<0. 1 5mmJ;0J?< 
**^te*ftrt<0. 8g/cm 3 cfcO^^^^-^tC^, 
*7Lttffi3*v- h 2 acoj*iastfi^€r<»ofc0, ^ 
®* (#7Ltt1*3fi^- h 2 a) < ^ 

oTiSattlK#2 b ch^^i:CO^M-Cf'l^^ied 0 ^ 

^ [0 0 8 8] ±IB<©»f!8JR2<D»5S^rffitco^T 

iBB»iJS:JlP^.TJbnJ»jS<Wb, i^— fe»K«*KS:RB»TS 0 

*u^Ji/^>*»Jlitt, TfScotSigS: «bi) 
t'^Tctoir, #T-«ifil*lK:4>&< iife 1 (-SO 

[0 0 8 9] 

[fb 1 1 



o 




O 



[ 0 0 9 0] fcrtfb, R^2fffi£0^r#^, 8BiSS«5feb< 
[0 0 9 1 ] ^^b<ti, TfB<0^it^ Mb 2) - (fb 

4) -c^$ns#u^ji/*>^fflt^tis. 

[0 0 9 2] 
50 [fb 2 ] 
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[0 0 9 4] ^»*y- hSJK&aiDIHU ^OS® KjSBtSifcS: 

[-ft 4] Sfc*T*. M*lti:l/Tttt^73-?^n-^3- 

[ 0 0 9 5] Sfc, #»J^W>«ilTH N- CO^H^lw^^ -£-<8^ ^®7K 

3— y'x^l/>^'j3-Jk ^DtfU>^U3— [0 10 0] ^.©i-Stw, _ta5^>»l8ilR2H«EE3fift^ 

mT)Vzi-)V, **/-Jk X*/— ;k -fV^Ptf;!/ *§-&tc:0. 05-0. 3 MP a(7)WJ£T^Kfft#£fr^ 

h>«0<£»ffillfi*<5r h>ft<!f Srffl^S^<i:3&«»*L [0 10 1] 

l> e 50 »««t2 tUT«£E»flE*«0. 3MPaC0PM 

[0096] 8at#«tttcofi^»a+©#»a^-&* ^»jai«*fflt>T^/^^7;usia^Mi5aJHxix^>h«: 

te^jfi* If 5-5011%, ff^L<tj:2 0-4 5i ■fc£fro;fc. £ <D»fflttlfeTfci:, WIW<Z)ii«i8ft€: 1 m 

3 /m 2 /Hfc:ia5£bTj£fiafi£fT^, fEO. 2M 

[0 0 9 7] *JLK«jfiO)*fi!c*<Eab, Sfctt«»t P a TiS5«^^ 2 0 1 0Ofi|^T' 3 0 f ^It 

^Un-Jk #U tfx^y;n:-;k *Utz;n;pij [0 10 2] ttti©fc86tc, »BKi bTfffi^I^ 

F>, 3pUT^U;UK«0**tt»»^*fctt^cC)^JR 0. 0 5MP a<^Pfin»ii)W*ffl^TJ;b«ffil<Z)^/W5 



(^\ Ml-5 0lI%T$»§o Ttt, l3!JSB©«aiSS* 1 m 3 /m 2 /BtcRSUTJt 

[0 0 9 8] m(IS«t©#UXM>©Mli aS «»EtfT^ #J£0. 0 5MPaTMM^2 0» 

1 0-3 0li%WSLK 3 0 Sr.fi AS K 1 EJ 3 OfMW^PfroJt. 

tt, #sn**TLIl»|||IIB<D38*tt*«||fflttt£L<tt [0 10 3] *Jfi«yco;*/W ^PfflH^UKBIRx > 

[0099] #nz, ±mcommmm^m^mi^±iz o) 

Mt^ 0 -r * ttttBKSB&ttjiiu ^fn«« 50 [0104] #u^;u*> (z^ttsi, p-3 
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5 0 0) 4 1 6. 5SggK, N-*5MI/-2 fcfaU K> 
45 8Sfia5, yxf 1/>^'J a-;l/4 2 4. 5 11 

fit, a-^^iry^ftO. 13 
mmJrnSEL/fcD— Srffl l^TJ** 0 . l mm, 

SBSO. 8g/cm 3 (03j?Ux^T-;i/B^FiBlfli<7)SB*c 

[0 10 5] ffl*NHft#2 5%, fig^3 Ot: 



ai*r^P§P^) ^4. 5 0>-?&£* 

[0 10 6] ^mm<o^/^ =? jimmftm&Wkx- v*> 
v \z m \i >fc mnmmm & <t zftt « #j go x ^ -r ^ )v m 

¥i^»^ftl 0 0^CD^UX5 1 U>^-^1t,-f \*<Dm±& 

[0 10 7] 
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[0 10 8] CdT, #Ux^U>*3MM K©lfilb* 
te, OOp pm(0*«Jif I/>t*^ K8«* 

E*lkgf/cm 2 fcTJ8ifl£i*\ K«*3 «fctKSiB» 

[0109] g&ih* (%) = [ 1 - GS«SK«K/K« 
A5) ]xi00 

(Wili2 3mm) K-feyhU #71,14*13*^—1-2 

SSS/-h2a^f>SUIIit$^ 3:fctta»ttJ«#2 b<fc 30 

BB^»illKx^^>Ntffl^fcH^»iftilRtt, 3I®<Z>¥ 
mH&ifiO. 0 2/imT*D, #UXf 1/>*W H 

©BJt*#9 o x"a±t«nfc5M«ttiiBftsu&. £6 

fc, «JE3£KfcO. 2MPaa±-C*0«nfc»««» 
[0 111] (SEM) IZ&VmcDWi 

^iz^^xmmmzKm^±^^0Mmmm^mL 
[0112] jt»«<ox/i>r7;i/ffiKB^»iai«x 

<vc$>z>rc<, 50 



[0113] JteEMox/w 

[0 114] HJSflflJtO^/W ^JUSiSfi^HtiflJR 

tyhU 0. 2 MP a^WJE^fd-JPbfcJKJgtffllftin 

[0 115] B8 H^0iJc7)XA e <-^;H!ipg^^il^x 

RT&tK tSM»iSiAi£fi (3lffl8lE*) XfoZ> 0 m9(0 

[0 116] H8*5cfctfEI9^^-rct'5^, fflteBBSfi^ 
6 10 0 QIM^), jlK^SS^chlHl^^^Liliia^J; 
tf»«7K«£»*il£a*T#fc. CC^ite, 0. 2M 

[01 17] mi otttb««i<D^A-f ^;PSBB^ttiaa 
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[ o i 1 8 1 h i o KTKTct o \z. m^\zmmmm<o 
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H(iB^®jl^XU^> K^O. 0 5MP aCE>WJET5£ 

[oii9] c(D£o\z, ^mMizfazx^'f ?)imm 
x.u*>h&&tf^(Dmmjjmz&z>t. &mmizt>tz 

[ii] ^mz^^n^ ^jimm^u^y hco—m 
im2] *¥£BM<Dmi<Dmmm\z£%7s/u ^jimmx- 

[0 3] *K^O»2<7>*Jfi«trcfcSX^>f 

[0 4] *»?H(0»3a)SIJfiOT{CJ:S^^-f 7^M«X 

[0 6] *ss^©»5<0*]»WJcJ:SX^-f ^JUHJMx 
[0 7] B 1 <D^;W 7^iIXU^> 
[0 1] 
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[0 8] ^^sia^ffltjaiRxu^> 
ffl ^rcmmm^mMumz^^^m^m^m^^it^ 

0-e^^o 

[0 10] Jtig^J^x/W ^;i/i!Hi^»ia!«xu*> h 

i<9 £7F-r0T&£ o 
[?3F^CQt^] 

1 X/H7J«X^^>h 

2 ttmm 

3 SiA**^— » 

4 itffiKiR 

5 

6 J^tKX^— 9" 

7 ®7K 

8 SSStK 
^ 9 mifayk 

l 0 

1 3 MtKAP 

i 4 jSiSTKtaa 
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2 1 tt#7K 

3 1, 4 1, 5 1, 6 1 EC* 
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